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Background:  High-fat diet (HFD) and sedentary lifestyle are risk factors for cardiovascular diseases. We hypothesize that HFD exacerbates and 
endurance exercise ameliorates myocardial ischemia reperfusion (I/R) injury.
Methods:  Male C57BL/6 mice were divided into 4 groups at age of 4 weeks: normal diet and sedentary (ND-SED), ND and exercise (ND-EX), HFD 
and sedentary (HFD-SED), and HFD-EX. Mice were exercised on a treadmill at 15 m/min, 45 min/d, and 5 d/wk for 8 weeks. At the end of 8-week 
exercise and HFD treatment, all mice were subjected to 30 min coronary ligation followed by reperfusion. Serum lactate dehydrogenase (LDH) was 
assayed for I/R injury. In vivo myocardial tissue oxygenation was measured with EPR oximetry.
Results:  After 8-week HFD, mice glucose tolerance was decreased and serum triglyceride was increased. However, 8-week exercise decreased 
body weigh, enhanced glucose homeostasis and insulin sensitivity. Exercise also attenuated serum triglyceride. Baseline tissue Po2 of HFD-SED mice 
was increased significantly compared to ND-SED (19.90±0.85 vs. 10.94±0.42 mmHg). The recovery of reperfusion tissue Po2 in the EX group was 
markedly faster than that in the SED mice regardless of HFD intervention. Echocardiographic measurement indicated that there were no significant 
differences on basal coronary flow among all groups. Serum LDH level was significantly higher in HFD-SED than in ND-SED mice (100.38±14.31 vs. 
67.20±2.57 IU/L) and exercise lowered the level in ND-EX and HFD-EX groups (37.80±7.01 vs. 71.40±7.47 IU/L). Western blot analysis indicated 
that HFD significantly decreased the expression of transcriptional factor of activated mitochondria (Tfam), while exercise significantly increased the 
expression of Kir6.1, a subunit of SMC sarc-KATP channel.
Conclusions:  These findings suggest that HFD induces metabolic abnormality, suppresses myocardial oxygen consumption through down-
regulating mitochondrial biogenesis, and exacerbates I/R injury. Exercise improves mitochondrial dysfunction, shortens reperfusion recovery time 
through up-regulating VSMC-KATP channel, and ameliorates I/R injury.
